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(57) ABSTRACT 

A high intensity discharge lamp has an arc tube, which is 
filled with substances for gas discharge. The arc tube includes 
a bulbous portion. Surrounding the arc tube there is a tubular 
envelope. The envelope has an enlarged portion, which is 
similar to the bulbous portion. The distance between the 
envelope and the outer wall of the arc tube is uniform thereby 
resulting in uniform temperature distribution on the wall of 
the arc tube, improved thermal stability, improved luminous 
and electrical parameters. The lamp reduces the light refrac 
tion which occurs between the inner surface of the envelope 
and the outer surface of the arc tube and also between the two 
interface of the envelope wall thereby emitting more light and 
reducing the occurrence of glare. 

4 Claims, 3 Drawing Sheets 
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HIGHSTRENGTH DSCHARGE LAMP WITH 
LOW GLARE AND HIGH EFFICIENCY FOR 

VEHICLES 

FIELD OF THE INVENTION 

The present invention relates generally to the field of lamps 
and more particularly to a high intensity discharge lamp with 
low glare and high efficiency for automobiles. 

BACKGROUND OF THE INVENTION 

Conventional low power Xenon metal halide discharge 
lamps such as the capped lamp known from U.S. Pat. No. 
5,736,881A, U.S. Pat. No. 5,646,471A have been widely used 
as head lights for vehicles in Japan and Europe. 

These kinds of lamps when installed in vehicle lanterns 
always emit Substantially more glare than halogen tungsten 
lamps. As a result special lanterns, reflectors, lenses, lens 
hoods and light shields must be provided to limit the glare and 
to form the desired light beam profile in order to meet appli 
cable vehicle lamp regulations. This results in relatively high 
COSt. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It an object of the present invention to transform glare into 
a useful light beam and to increase the efficiency of the lamp. 

Another object of the present invention is to provide a 
capped Xenon metalhalide lamp for vehicles with higher light 
beam efficiency, less glare, more uniform wall temperature 
distribution on the arc tube, more stable luminous and elec 
trical parameters at a lower cost as compared with conven 
tional lamps. 

Other objects and advantages of the invention will be made 
clear hereinafter. 

In accordance with the present invention there is provided 
a capped Xenon metal halide discharge lamp for vehicles 
which includes an arc tube with two neck shaped portions. 
The arc tube and the two neck shaped portions are surrounded 
by an outer gas tight tubular envelope having a ball shaped 
portion, which surrounds the ball shaped arc tube. The first 
end of the envelope is mounted on a cap. An end of the neck 
shaped portion of arc tube is expanded to form a bell shape. 
The edge of the bell nearly touches the outer envelope and the 
arc tube and the envelope are flame sealed to form a gas tight 
seal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the present invention will 
become apparent from the following description taken in 
connection with the following drawings in which: 

FIG. 1 shows the primary embodiment of the invention in 
side elevation, with portions shown partly broken away; 

FIG. 2 shows reflection of light, refraction of light and 
transmission of light for a glass plate; 

FIG. 3 shows the light beam trace from the ball shaped 
envelope of a lamp according to the invention; 

FIG. 4 shows the light beam trace from the tubular enve 
lope of a normal conventional lamp; 

FIG. 5 shows a variation of FIG. 1 in side elevation a plan 
view of the lamp of FIG. 1; 

FIG. 6 shows the drawing a perspective view of the cap 
with a ring shaped hoop that for fixing the lamp: 
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2 
FIG. 7 shows a ring shaped hoop with four wing holes 

formed by a single metal ribbon; 
FIG. 8 shows half of the ring shaped hoop: 
FIG. 9 shows a ring shaped hoop constructed using four 

sections, and 
FIG. 10 shows the cap of the lamp with four implanted 

poles. 

DETAILED DESCRIPTION OF THE INVENTION 

With reference to the drawings there is shown in FIGS. 1-8 
a capped Xenon metal halide discharge lamp for vehicles 
according to the present invention which includes an arc tube 
(1) with two neck shaped portions (2a, 2b). The two neck 
shaped portions are gas tight sealed to two electrode connec 
tors (4a, 4b). The two neck shaped portions are surrounded by 
an outer gas tight tubular envelope (5) which has a ball shaped 
portion (5a), which just surrounds the ball shaped arc tube (1). 
The first end of envelope (5) is fixed on a cap (15). A nickel 
wire (7) is connected through bridge (8) or is directly con 
nected to current conductor (4b) of the second electrode (3b). 
Wire (7) runs along the outside of the lamp to connect the 
second current Supply conductor (14). The end of second 
neck shape portion of arc tube (2c) is expanded to form a bell 
shape. The edge of the bell (2c) nearly touches the outer 
envelope (5) and the envelope (5) and the edge of the bell (2c) 
are flame sealed to form a gas tight seal. 

There is a cylinder shaped depression (16) at the surface of 
the center of cap (15). Three or more (preferably four) stain 
less steel poles (11) project from the cap surface Surrounding 
the depression (16). The first end of the envelope is inserted 
into the depression (16). A ring shaped hoop (10) having one 
or two or four sections, are formed tightly around the lower 
part of outer envelope (5). Four poles (11) are inserted in four 
holes (10a 10b) on the wings of the ring shaped hoop (10) 
respectively and are connected by point welding. 
The theory of geometric optics shows that when a light 

beam is projected onto a glass plate with incidence angle i 
(FIG. 2), a part of the beam of light will be reflected at the 
interface designated by the letter I between the air and the 
glass plate with reflection angle i which is the same as the 
incidence angle. Another part of the light beam going into 
glass plate will be refracted by the glass with an angle i' in 
accordance with: 

- - - - - 
in SIn 1-n S1n 1 

where n and n are the refraction index of air and glass, 
respectively. 
The refracted light beam will be divided to two parts at the 

interface of glass and air designated by the letter II. The first 
part will go out through the glass plate and become transmit 
ted or transmission light, another part of refracted beam will 
be reflected light and will exit the glass plate and become 
transmission light, another part of it will be reflected again by 
the interface. A part of the reflected light will continue to 
reflect between two interfaces I and II time after time. Each 
time, a part of the reflected light beam will exit through the 
interface and become transmission light. 
From the simple geometric optical theory of reflection, 

refraction and transmission, we see that, for the conventional 
xenon metal halide lamp with the tubular outer envelope as 
shown in FIG. 4, the light emitted from the arc tube will be 
reflected partially by inside surface I of the outer envelope 
(FIG. 4). Another part of the light passing through interface I 
will enter the envelope glass and will be refracted by the 
envelope glass material, then will be partially transmitted and 
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partially reflected until the light beam arrives at the outer 
interface II of the envelope and the air. This process will 
continue in the space between interface I and II, and in the 
space between the arc tube and envelope and also between the 
outer surface and inside surface of arc tube. Therefore, the 
light emitted from the arc is separated, a part of it is directly 
emitted out as a transmission beam, and another part diverges 
toward the two ends of the halide lamp and decays along the 
lamp axis, (see FIG. 4) because of reflections and refractions. 

All of the divergence light is the source of glare. This is the 
reason why drivers always think that the serious glare is 
always caused by Xenon metal halide lamps. This problem 
present in conventional lamps has been in large part been 
solved by the present invention 
The main points of this invention are Summarized as fol 

lows: 
3. The outer envelope of arc tube is generally tubularly 

shaped but with a ball shaped section in the middle of 
envelope surrounding the ball shaped arc tube. The wall 
of the ball shaped envelope is parallel with the wall of the 
arc tube. Therefore, the light from arc tube will directly 
emit out through the arc tube and the ball shaped enve 
lope with a very small reflection because the direction of 
radiation is almost perpendicular to both of the two walls 
(as is shown in FIG. 3). As a result, compared with the 
straight tubular shaped envelope (FIG. 4) the beam effi 
ciency of the lamp according to the present invention is 
increased and the glare is reduced as is shown in FIG.3. 
Furthermore, the ball shaped envelope causes a more 
uniform temperature distribution on the lamp. Therefore 
all parameters of the lamp according to the present 
invention are improved including: higher luminous effi 
ciency, better rendering index, higher reliability and 
longer life. 

4. The sealing of the end far from the cap of the lamp of the 
present invention is different than in the conventional 
lamp. The far end of the envelope of the conventional 
lamp is heated by flame to the temperature at which the 
quartz is melted and shrinks together with the neck por 
tion of the arc tube to obtain gas tight sealing. In the lamp 
according to the present invention the arc tube at the far 
end of envelope does not shrink but is enlarged, resulting 
in a bell shaped mouthportion before sealing. The diam 
eter of bell mouth edge is near but smaller than the inner 
diameter of the outer envelope. The bell mouth edge is 
moved close to the outer envelope and is heated by a 
special burner until the bell mouth edge and the outer 
envelope are melted together for gastight sealing. This 
sealing structure is simpler and results in reduced less 
glare emission from the end which just acts like a win 
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dow for light emission and it also shortens the length of 
lamp, resulting in improved vibration ruggedness. 

3. The third main point of this invention is the attachment 
of the lamp to the cap. In this invention a few (three or 
more) stainless steel poles are implanted in the cap Sur 
face and project from the cap around the lamp which is 
mounted in the central depression (16) of the cap. A 
metal ring shape hoop (10) is constructed of one or two 
or four sections as shown in FIG. 7 FIG. 8 and FIG. 9. 
The hoop fits tightly around the lower part of lamp. The 
four poles on the cap are inserted in four wing holes of 
the hoop respectively and connected by point welding. 
This results in an improvement in simplicity, cost and 
ruggedness. 

We claim: 
1. A capped Xenon metalhalide discharge lamp for vehicles 

comprising: 
anarc tube, with said arc tubehaving walls, a gas tight outer 

envelope, with said outer envelope having walls, with 
said outer envelope disposed Surrounding said arc tube, 
wherein said arc tube is made of pure quartz glass and 
filled with high pressure xenon, 

a Mercury (Hg) and metal halide pellet disposed in said arc 
tube, wherein said outer envelop is made of glass which 
prevents transmission of ultra violet (UV) light, wherein 
said arc tube and said outer envelope define a space 
therebetween, wherein said space is exhausted to form a 
Vacuum, 

wherein said outer envelope comprises: 
a portion of said outer envelope disposed proximate to said 

arc tube and wherein said walls of said arc tube and said 
walls of said outer envelope are generally parallel, 

wherein said capped Xenon metal halide discharge lamp 
further comprises: 

a cap, with said lamp attached to said cap, 
a plurality of poles formed on said cap, and 
a hoop having a plurality of holes with said holes matching 

said plurality of poles formed on said cap. 
2. The capped Xenon metal halide discharge lamp for 

vehicles as claimed in claim 1, wherein said hoop comprises 
two portions. 

3. The capped Xenon metal halide discharge lamp for 
vehicles as claimed in claim 1, wherein said hoop comprises 
four portions. 

4. The capped Xenon metal halide discharge lamp for 
vehicles as claimed in claim 1, wherein said cap comprises a 
central portion having a depressed area with said arc lamp 
projecting into said depressed area. 

k k k k k 


